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Transfer image to Stabilene Scribe Coat 
film — Image may be obtained from com- 
pilation or source material. Special scrib- 
ing surface is easy to work on, easy to cor- 
rect, allows precise control of line weight. 


Expose scribed negative directly onto 
Stabilene Pre-Sensitized Peel Coat #597H. 
Note—no intermediate positive is required. 
Reversal after development provides sten- 
cil so that etching process removes peel- 


KEUFFEL & ESSER Co. 


NEW YORK * HOBOKEN, N. J. * DETROIT * CHICAGO 


MILWAUKEE ¢ ST, LOUIS * DALLAS *« DENVER 


SAN FRANCISCO * LOS ANGELES + SEATTLE * MONTREAL 


able surface along feature outlines. Simply 
strip away peelable surface between out- 
lines and presto!—a sharp open-window 
negative for perfect register of elevation 
tints, vegetation, open water areas, etc. 
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TWO STEPS 


You'll find both Stabilene Scribe Coat and Pre-Sensitized Peel 
Coat ideal media for precision reproduction. Their tough 
Stabilene base offers exceptional dimensional stability — no 
chance of misregister because of size variations due to proc- 
essing, temperature changes, storage, etc. Once you've tried 
them, nothing less will suffice. 


K&E supplies everything needed for this advanced process, in- 
cluding scribing tools, Mylar®-based Stabilene Scribe Coat and 
Peel Coat films, retouching fluid, developing, reversal and etch- 


ing chemicals, ete. For further information, fill out and mail 
the coupon below... today. 


] KEUFFEL & ESSER CO., Dept. GS-6 Hoboken,-N. J. 


| Please send me a free sample of Stabilene® Scribe Coat R132H plus “‘Scribing on 
| Stabilene Film.” 


| Name & Title 
| Company & Address. 
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THIS IS THE 
CORRECT 
EASY WAY 


PLACE | 
the STANPAT into 
position on the tracing. 


PRESS 


into position ... will not 
wrinkle or come off. 


Don’t chain your engineers to time- 
consuming routine on repetitive blueprint 
items ... free them for more creative work 
and save countless hours of expensive 
drafting time with STANPAT. 

STANPAT prints these items on tri-acetate 
sheets that are easily transferred to your 
tracings. No special equipment required... 
reproductions come out sharp and clear... 
and STANPAT is incredibly inexpensive. 


19 YEARS OF SERVICE TO INDUSTRY 


prot lt el me arpa re el 


STANPAT COMPANY 


b Whitestone 57, N. Y., U. S. A. 
Phone: Flushing 9-1693-1611 


I 3 Please quote on enclosed samples. 


Kindly send me STANPAT literature and 


samples. Dept. 186 
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Letters 


Technical Illustration 
Sirs: 

I came across a copy of your pub- 
lication by chance and find you are 
covering an area of vital interest to 
those of us in technical publishing 
work. Much of your information will 
definitely benefit our technical illus- 
trators. Also, the drafting and photo- 
graphic reproduction techniques de- 
scribed will help our technical writers 
better understand the graphic require- 
ments. 

Best of luck in your publishing ven- 
ture. 
A. F. SCHEAR 
Supervisor, Technical Publications 

Dept. 

De Laval Steam Turbine Co. 
Trenton 2, N. J. 


Drafting Time Data? 
Sirs: 

Your March 1960 issue, page 44, 
described the purpose and functions 
of the Design-Drafting Council of 
Delaware Valley. Please be informed 
that we would enjoy participating 
and exchanging information on the 
subject of Design-Drafting. 

In addition the following is a spe- 
cific problem in which we are par- 
ticularly interested: 

“What is the average time for 
drafting preparation of various 
size. drawings (Ag By 2 ta. 
etc.) of electronic or electro- 
mechanical equipment and com- 
ponents?” 

Any information on this subject, 
whether it be a rule-of-thumb or sta- 
tistical averages, would be appreci- 
ated. 

J. R. PeLAmMati 
Director, Project Engineering Services 
Librascope Division 
General Precision, Inc. 
808 Western Avenue 
Glendale 1, Calif. 


Photo-Drawings 
Sirs: 

You may be interested in some sug- 
gestions I have concerning on-the-spot 
photo-drawings. The article by J. H. 
Smith of Polaroid Corporation preci- 
pitated this letter. 

Background—For many years as a 
designer and teacher I have felt the 
need for an 8%-by 11-inch Polaroid 
camera. My reasons: (1) If you use 
small photographs as Mr. Smith indi- 
cated, you will eventually strain your 
eyes. I have found 8%-by 11-inch to 
be comfortable to work with and easy 
to store (it fits in a loose leaf file.) 
(2) In teaching, overhead projectors 
are used to some extent. If they are 
to operate economically, the slides 
must be made inexpensively (time 
and money). Polaroid fulfills these 
requirements. But if one is to make 
notes on the slides (very common 
practice) the present 34- by 44-inch 
is too small. Again, 8%- by 11-inch 
is the preferred size. It would permit 
the addition of notes and would file 
easily. 

I have suggested to Polaroid that a 
plate-back adapter be made by them 
for Graphic cameras. 

H. D. MacNary 
Asst. Professor, M. E. Dept. 
Montana State College 
Bozeman, Mont. 


Name Change 
Sirs: ; 

I sincerely appreciate the oppor- 
tunity of receiving GRAPHIC SCIENCE 
and herewith extend congratulations 
on its prompt success. 

I’ve often heard it said, “What is 
needed is a magazine for draftsman.” 
Judging from the tenor of the articles 
and advertisements in the issues I’ve 
read, I'd like to reiterate, “What is 
needed is a magazine for draftsmen.” 

To wit, gentlemen, you've got a 
fine publication but the title should be 


(Letters to the editor should be addressed to 103 Park Avenue, New York 17, 
New York. Names will be withheld upon request but all must be signed.) 
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The best design... 
for better drafting... UNIVERSAL’S 


Adds Valuable New Advantages...a Zephyr-Touch 
Movement...and a NEW LOW PRICE! 


1. NEW! Flip Action Y-Clamp... NEW! Easily Raises to Clear 
Easy, Quick, Positive Holding Objects and Insert Drawings 


2. NEW! Leveling Screw Raises 
Protractor . . . Reduces Board 
Friction 

NEW! Instant, Smooth Rollaway Action on 17 New Ball Bearings 
NEW! Quick, Easy Mounting Brackets Fit Any Board Without 
Adjustment 


Visit Booth 634, Design Engineering Show 


g ; 5 J 
Plus Tracmaster's Proven Features of Superiority! | MAIL COUPON TODAY FOR COMPLETE INFORMATION 


Universal Drafting Machine Corp. 
Dept. GS, 7960 Lorain Avenue 


Cleveland 2, Ohio 
[_] Please send information on new 60 Tracmaster 


(_] Please arrange demonstration 


* Rugged Beam Rail Construction Provides Essential Rigidity and 
Strength for True Tracking 
Protected Rails Assure Longer Life Accuracy UNIVERSAL 


* 

~*- Perfect Balance at ANY Board Angle...Anyplace 
on the Board... Without Adjustment 

* 


Ball Bearing Indexing, Precise Angle Setting, 


Powerful, Positive Baseline Clamp. IVa 06 ss cseszcattercsae reenact ERT. Share Tithe) citesesaves-oovsapecnerberss 
THE RIGHT DRAFTING MACHINE FOR EVERY DRAFTING NEED CONTPANNY Severed cress ccassnesssssnarsscsaconlsenecacssssegaccccshsssxewdin acs ceiWauanesmnnsee 
ICEL) sansaescesansscreastesecesss “upusnganaa'e ZONE Vases States. carssviccswneincess cave 


UNIVERSAL DRAFTING MACHINE CORP. 


7960 LORAIN AVENUE ¢ CLEVELAND 2, OHIO 
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: TAKES THE 


HEART 


RIGHT 
OUT OF 


A BIG 
MACHINE... 


TABLE MODEL 
WHITEPRINTER! 


Bruning’s new table-size Copyflex Model 320 gives you big machine capacity 
and performance at a price that puts many a big machine to shame! It’s 
the perfect whiteprinter for firms and departments with big tracings — 
but with small reproduction budgets, cramped machine space, or both. 


The amazing Model 320 gives you practically everything important 


you'd look for in a big machine .. . 42” printing width . . . mechanical 
speed up to 25 fpm . . . complete development of all types of materials at 
single pass through the machine at any machine speed... simple, one- 


knob speed control. Add to those the exclusive Copyflex advantages: 
fume-free operation, no vents, no plumbing. And, finally, to win the hearts 
of all, the 320 produces sharp, black-on-white prints at the low cost of 
only 1% cents per square foot! 


Whether it’s your first whiteprinter or an auxiliary whiteprinter, you 
Just can’t afford not to investigate the low-cost, high-output Model 320. 


BRUNING 


Low-Cost Diazo Reproduction at Its Best! 


Charles Bruning Company, Inc. Dept. 6-BA 

1800 Central Rd., Mt. Prospect, Illinois 

Offices in Principal U. S. Cities 

In Canada: 103 Church St., Toronto 1, Ont. 
Please send me more information on your new Copyflex 

Model 320. 


Name Title 


Company 
eee a 
Address 


City 
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Letters 


changed to Grapuic Scrence—The 
Magazine for Drafting Supervisors, or 
putting it more subtly, . . . The Maga- 
zine of Drafting. 

As a supervisor, I'd say the scope 
of your articles fulfills the purpose in- 
tended. As a draftsman, however, I 
couldn’t care less about articles on 
reproduction processes, et al. 

In all earnestness, I'd like to sug- 
gest that the emphasis be placed on 
articles, the subjects of which would 
be of greater interest and benefit to 
the journeyman draftsman. For ex- 
ample, you could shed some new light 
on these old chestnuts: 

“Specifying Sheet Stock Thick- 


nesses.” 
“Specifying Screw Clearance 
Hole Diameters and Their 


Center Distance Tolerances.” 
“Understanding and Portraying 
the ‘End Result’ Concept.” 
“Clarification of AWS Welding 
Symbol Vaguarities.” 
“The Extent of Implied Dimen- 
sioning and Tolerancing.” 
“Practical Applications of MIL 
Std-10 Symbols.” 
“Elements of “Simplified Drafting’ 
that are Generally Accepted.” 
“The Pros and Cons of “True 
Positional Tolerances.’ ” 
ARTHUR E, JASKOWER 
R. D. No. 2 
Bound Brook, N. J. 


Editor's Note: Since the receipt of 
the above letter, we have deleted the 
subhead of GrapHic ScrENCcE. Note 
that on page three we have substi- 
tuted a phrase which more effectively 
covers our actual readership, “The 
Magazine of Engineering Drawing 
Management.” 


The Pleasure Is Ours 
Sirs: 

I deem it a great honor to be a re- 
cipient of your wonderful publication 
and I look forward with anticipation 
te each succeeding issue. 

F. D. Smirr 
Supervisor of Reproduction 
Mechanical Division of 
General Mills Inc. 
1620 Central Ave., 
Minneapolis 13, Minn. 
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WON'T SMEAR ON MYLAR -ERASES ON MYLAR 

Specifically designed to work perfectly on matte-surface drafting film the highest professional standards. Shown: Mars-Lumograph Duralar 


of Mylar® Duralar is the newest in the complete line of Mars fine draft- 
ing products. All are imported from West Germany and are made to meet 


®1.M. for duPONT's Polyester film. 


pencil and lead—available in five special degrees, K1 to K5; Mars-Duralar 
Technico with adjustable Duralar degree indicator; Duralar eraser. 


the pencil thats as good as it looks Ewa £ Fe & 


3S. STAEDTLER. INC. 
HACKENSACK, NEW JERSEY 
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Mars products are available at better engineering and drafting material suppliers everywhere. 


| 


Editor's Note: We continue our 
series of guest-written “Perspectives” 


with Frederic G. Highee’s interesting . 


article, begun in the April issue. It 
will be concluded in July. 


by Frederic G. Higbee 


NE OF THE MOST significant 
and far-reaching influences 
in the development of 

graphic representation was the ac- 
ceptance, early in the 20th century, 
both by teachers and draftsmen, of 
the third angle method of representa- 
tion. With the moot question of how 


Graphic Perspective 


by Eleanor W. Thompson 


views should be arranged, disposed of 
and settled for all time, theorists and 
practitioners alike turned their ener- 
gies in the years which followed, to 
the refinement and improvement of 
drawing as a language. As a natural 
result, more and better literature on 
graphical representation was pub- 
lished both in the form of textbooks 
and in magazine articles during the 
first quarter of the 20th century than 
had appeared in any similar period 
throughout the entire history of the 
subject. 

Books on descriptive geometry de- 
signed to make the subject easy to 
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understand, to illustrate the applica- 
tions of descriptive geometry, and 
presenting the subject from the stand- 
point of the third angle appeared 
with almost clocklike regularity. But 
aside from the improvement in pres- 
entation, and in the study of applica- 
tions, no great advances were evident 
in subject matter. The pioneer Monge 
had covered the field, and 135 years 
of «scrutiny and research has added 
but little to his extraordinary and 
comprehensive achievement. 

In the textbooks on drawing, how- 
ever, great and noteworthy advances 
were made during this period. Tech- 
nical education was passing out of its 
preliminary adolescent stages and the 
application of science to industry was 
becoming an actuality and not merely 
a dream. 

Not only as a result of this, but 
also because of the recognition in- 
dustry was bestowing upon education 
in general, college-trained draftsmen 
were finding a place in the industrial 
world, and their influence was being 
felt in the literature of graphical 
representation. Indeed, many of the 
teachers of engineering subjects were 
drafted from industry and after hay- 
ing learned the limitations of their 
own college training, began a new era 
in technical teaching. For the first 
time, the whole subject of graphical 
representation: the theory of projec- 
tion, the application of this theory to 
shape description, size description, 
and the application of shape and size 
description to the general field of 
graphic description, was joined to the 
old pedantic routine of geometrical 
drawing and the manipulation of 
drawing tools to make a comprehen- 

(Continued on page 34) 


This article is based on a portion of “The 
Development of Graphical Representation,” by 
Frederic G. Higbee, published in the Journal of 
Engineering Drawing, May 1958. The article was 
reprinted in the Journal by special permission 
of McGraw-Hill Book Company, from “Proceed- 
ings of the Engineering Drawing Division Sum- 
mer School,’’ conducted at Washington Univer- 
sity, St. Louis, Mo., in 1946. 
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Inspires New Concepts in 
DRAFTING TABLES 


EXECUTED 
BY 


[ramercy 


6 BROAD STREET, NEW YORK4,N.Y, 
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Announcing...a fully-automated 
coordinatograph... 
the new Aero/Haag-Streit ! 


This fine new precision instrument gives 
uniquely accurate layouts or measure- 
ments of coordinate positions and grid 
systems—automatically! 

NOW! Punched paper tape, card, or key- 
board input (right inset)—giving 
automatic plotting to within .0015” 

NOW! Direct numeric indication or 
printed output (left inset)—auto- 
matically derived from point posi- 
tions to within .0015” 

Free brochure: Write for our new brochure 

describing applications and specifications. 

Telephone Frank McWilliams, Manager, 

Coordinatograph Sales, GLadstone 7-3000. 


Aero Seryice Corporation 


Précisior:Instruments Division 
210 E. Courtland St., Phila. 20, Pa. 


“The Edge 
Is Really Straight’ 


Makes Good Workmanship EASIER! 


FAIRGATE’S T-SQUARES 


1281.10 ea. @ HARD ALUMINUM 
18" 2.00ea. © LIGHT WEIGHT 
30’ 6.50ea, © SECURELY RIVETED 
375088 © LEGIBLE 


Availabie at all dealers. Send for Catalog. 


THE FAIRGATE RULE Co. 


HARD ALUMINUM RULES, T-SQUARES, 
TRIANGLES 


COLD SPRING, Dept. GS, N. Y. 
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Microfilming: DOD 


ILITARY REQUIREMENTS for mi- 
M crofilming drawings and associ- 
ated data were formally standardized 
on April 15, 1960, with the announce- 
ment by Herman C. Hangen, Director, 
Armed Forces Supply Support Center, 
of approval of the following nine 
documents: 


Military Specifications 


MIL-M-9868—Microfilming of Engi- 
neering Documents, 35MM, Re- 
quirements For. 

MIL-P-9879—Photographing of Con- 
struction/Architectural Drawings, 
Maps and Related Documents, 
105MM, Requirements For. 

MIL-C-9877—Cards, Aperture. 


| MIL-C-9878—Cards, Tabulating and 


Aperture for Engineering Data 
Micro-Reproduction System. 


Military Standards 


MIL-STD-804—Formats and Coding 
of Tabulating and Aperture Cards 
for Engineering Data Micro-Re- 
production System. 

MS-21319 — Gage, Aperture» Gard, 
# 201-1. 


Interim Federal Specifications 
(Approved 4 April 1960) 


L-F-00315 (BuWeps) — Film, Diazo- 
type, Microfilm. 
L-F-00320(BuWeps) — Film, Photo- 


graphic, Heat Developing (Micro- 
film, 35MM). 

L-F-00334 (BuWeps) — Film, 
graphic, Microfilm 
White). 

Mr. Hangen’s announcement re- 
ported the significant accomplishment 
of a joint industry-military team, the 
EDMS-0009. Ad Hoe Committee, 
which has studied the problems of 
microfilming and use of engineering 
data within the Defense Department 
during the past year. 

New possibilities for inter-service 
exchange of engineering data are 


Photo- 
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opened through use of microfilmed 
drawings and related data. When fully 
implemented, the Department of De- 
fense Engineering Data Micro-Repro- 
duction System aims to reduce: | 
repetition in data received to support! 
operating programs. 

The Armed Forces operate with ac- 
tive files containing more than 50,- 
000,000 drawings. These drawings 
find many uses in the development, 
production, supply, and maintenance 
of weapons and supporting material. 
Uniform methods employed for micro- 
filming this data, plus standard for- 
mats for data presentation, offer great 
space, time and money savings. 

The foregoing announcement will 
come as no surprise to readers of this 
magazine. In the March 1960 issue of 
Graphic Science (pp. 15-18) William 
S. Hutchinson of the Armed Forces 
Supply Support Center, previewed 
the microreproduction standardization 
story in an article titled “Microfilming 
and Management of Engineering 
Documents.” 


Report from Wisconsin 


HE EFFECTIVE DRAFTING Man- 

agement Institute, held April 7 
and 8 at the University of Wisconsin 
at Madison, is reported to have pre- 
sented one of the best programs to 
date. Planned for chief draftsmen and 
other supervisory personnel of prod- 
uct-oriented drafting departments, the 
program included talks on drafting 
department organization, on the selec- 
tion, training and motivation of drafts- 
men, on auditing of drafting work, 
and on dimensioning for numerical 
control. According to Robert A. Rat- 
ner, Director of these ‘ Engineering 
Institutes, over half of the men attend- 
ing had been at one or more previous 
drafting institutes. 

A detailed program of the Effec- 
tive Drafting Management sessions 
appeared in these columns in the April 
issue of Graphic Science. Feature ar- 
ticles based on the papers presented, 
will appear in this magazine begin- 
ning with the July issue. 
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film, precision finished for out- = a See : uff es 

_ Standing pencil image and ink . Ae ae 6 0 cae 
fine beensinmeenlll 


-* Duralar pencil tines actually — 
“BOND” to the drafting surface <a . ; @ 


* POLYTEX is completely waterproof 
—can be washed with soap and water 


* POLYTEX drafting surface can take 
it. Erasures, even scutting with a scrub 
oyush, doesn't destroy the superior 
matte finish — 


* POLYTEX Drafting Film is un- 
matched for ink receptivity 


* ink lines stay put even when Scotch ' ; 
Tape is placed over them and ther : 

suddenly yanked off —no peeling, 

cracking or flaking takes place 
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Wash it! 


Erase it! 


Use pen ’n ink 


Test the adhesion 


There should be an actual sample 
of new Post POLYTEX drafting 
film overlaying this ad. If you 
didn’t get to the issue in time and 
the sample is already gone, don’t 
despair. Write us and we'll be 
happy to send you a personal sam- 
ple to test in any way you desire. 


BP ee 


A GLUTTON FOR PUNISHMENT. The image, pe 


neil or ink, on POST Polytex stays put. 


Won’t rub, flake or peel off accidentally, yet can be erased. Duralar pencil lines 
bond to the surface readily. Soiled originals can be washed with water and detergent! 


New POST-perfected 
Polytex takes pen 
or pencil perfectly 


You already know that drafting films 
offer the advantages of tremendous 
durability and dimensional stability. 
Now, thanks to an exclusive, pre- 
cision process, Post offers a drafting 
film with superlative drafting char- 
acteristics. The surface of Post 126 
Polytex is unmatched for ink recep- 
tivity, has a coating that stands up, 
erasure after erasure. Ink lines won’t 
pull off when cellophane tape is ap- 
plied firmly over them and then 
suddenly yanked off. Transparency 
is excellent. 

If you prefer pencil, use a Post 
Duralar lead for permanence. Plas- 
tic-based Duralar lines actually bond 
themselves to the Polytex surface. 
Drawings won’t easily smudge or 
smear... can even be washed with 
soap and water. 

By using new Polytex, with Du- 
Pont Mylar base, you avoid the 
drawbacks which show up in some 


\ re el Cc 
TAPE TEST proves remarkable adhesion of 
inked lines to the surface of PosT 126 
Drafting Film, lines which do not feather 
out or spread. 


films . . . a drawing surface too slick 
to retain a pencil or pen line. . . too 
soft for use with hard pencil after 
erasures. 

Enjoy the flexibility and long life 
of a drafting film with an ideal draft- 
ing surface. Try new 126 Polytex 
Drafting Film. 


For a test sample and more informa- 
tion, see your local Post Blueprinter, 
or write Frederick Post Company, 
3656 N. Avondale Avenue, Chicago 
18, Illinois. 
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Job can be done in roomlight—next to your camera and duplicator— 
with new Kodak Ektalith Loader-Processor and Transfer Unit 


New, low-cost Kodak method gives you © 
photo-offset masters in less than 2 minutes! 


Kodak’s new Ektalith Loader-Processor ends big advantage—lets you make up to 15 direct paper 
need for a darkroom or large processing area copies (reduced, enlarged, same size) without mak- 
. . . lets you make offset masters—reduced, ing masters or running duplicator. 
enlarged, same size—right on the spot. Costs are low—less than $800 for complete 
Kodak Ektalith setup above. Welcome news for everyone 
who'd like to get “into business” at lowest cost and 
realize far greater savings in paper work. 
For free booklet on this revolution- 
ary method, phone local Kodak Ektalith 
dealer or write Eastman Kodak Com- 
pany, Graphic Reproduction Division, 
Rochester 4, N. Y. 


Price is list and subject to change without notice. 


This ingenious unit lets you load high-speed Kodak 
Ektalith Transfer Paper and process it in roomlight 
after camera exposure! Attached Ektalith Transfer 
Unit puts image on low-cost paper master which 
gives you hundreds of sharp duplicator copies. Quality 
of reproduction is what you’d expect from Kodak— 
excellent by all paper plate standards. 
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Spring Drafting Principles 


How to cut drafting time while producing drawings that will 


enable the supplier to make the best springs at the—least cost 


PRING DRAFTING is_ precision, 
drafting, requiring the highest 
quality of draftmanship. Un- 

less a draftsman specializes in springs, 
he probably finds them difficult to 
draw, not only because of the differ- 
ent radii, tangents, and straight sec- 
tions involved, but also because of 
the general ambiguity of terminology 
and graphical interpretation surround- 
ing spring drafting. 

Over the long history of mechani- 
cal design, dozens of different spring 
types—and millions of spring varia- 
tions—have evolved. Springs are gen- 
erally classified into five types which 
represent the bulk of modern usage: 
compression. extension, torsion, spiral, 
and constant force springs; (see Fig- 
ures 1-5). These classifications are 
_ based on the manner in which a 
spring stores and delivers energy. 
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a. Normal b. Conical 


by Albert L. Godshall and Gerald L. Kilmer 


Other interesting and commonly 
used types of springs are covered un- 
der a “miscellaneous” heading. In this 
category are: (1) flat springs (can- 
tilevers, beam and leaf), (2) bent 
forms, (3) snap rings, and (4) spring 
washers (Figure 6). These springs 
store and deliver energy through 
bending. 

Many springs commonly designated 
as “special” types may be considered 
as variations of the five basic cate- 
gories. For example, conical springs, 
volute springs, hourglass springs, and 
valve springs are all varieties of com- 
pression springs. 


How to Spreciry SPRINGS VERBALLY 
Or. OF THE MOST important gen- 


eral points to be made about 
spring drawing is that not all springs 


F270.) 


c. Hourglass d. Barrel 


FIGURE 1. Compression Springs 
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need to be drawn. Many springs can 
be specified verbally. If the drafts- 
man knows what springs can be ver- 
bally specified and how to specify 
them, he will be able to avoid much 
tedious detail. 

Most common helical compression 
springs can be completely described 
verbally. With the common helical 
extention spring, it is sometimes nec- 
essary to make a sketch of the ends. 
While much of the torsion spring can 
be verbally specified, a sketch is al- 
ways needed to show the angles of 
arms, initial and final, and other con- 
siderations such as points of applica- 
tion of force and additional bends if 
any. 

Approximately 90 percent of all 
wire springs bought today are either 
conventional, helical compression or 
extension springs. (About  three- 


e. Volute f. Special Ends 


CHI CHWS 


a. Close Wound (with initial torsion} 


c. Special Ends 


b. Open Wound 


d. Garter Spring 


FIGURE 2. Extension Springs. 


a. Normal 


O- 


c. Inner and Outer 


a 
i 


Be mech 


d. Hourglass 


FIGURE 3. Torsion Springs. 


fourths are compression springs.) As 
we have said, most of these springs 
can be verbally specified; yet, surpris- 
ingly enough, only a small percentage 
are, 

Because of the great number of 
springs which are drawn when there 
is no need for drawing them, it be- 


16 


hooves a draftsman to know how to 
specify verbally. In this way he can 
eliminate much drafting effort by tell- 
ing the spring designer by means of 
a verbal “drawing” what information 
is needed for a verbal specification. 
The form illustrated here (Figure 
7) is suggested as a practical, standard 
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FIGURE 4. Spiral Spring. 


form for verbally specifying the nor- 
mal helical compression spring. Forms 
for verbal specification of extension 
springs, and torsion springs will be 
shown further on. There is one stand- 
ard form for each spring. With these 
forms, spring specifications can be 
listed in a clear, concise orderly man- 
ner. 

Note that each form calls for four 
broad areas of information: load 
requirements, service requirements, 
physical requirements, and calculated 
values. It is not necessary to supply 
all four areas of information together 
since the load and service require- 
ments are used only to obtain the 
calculated values. Given the load, 
service, and physical requirements, a 
spring manufacturer should be able 
to design the spring—in other words, 
obtain the calculated values. Thus a 
spring can be verbally specified two 
ways. One: give the load, service, 
and physical requirements and allow 
the spring manufacturer to obtain the 
calculated values. Two: give the 
spring supplier the calculated values 
and the physical requirements. 

Actually, it is more sensible to al- 
low the spring manufacturer to do 
the calculations, since for the non- 
expert such calculations generally 
prove to be an extremely tedious and 
time-consuming operation. Also, if 
this is done it is not necessary for 
the draftsman or the designer to know 
the actual design procedure used to 
obtain the calculated values. 

Another suggestion, related to us- 
ing verbal descriptions, is to use 
standard drawings. A company that 
buys springs in volume should have 
a series of standard drawings. 


How to Draw anp DIMENSION 
SPRINGS 


PRINGS which are “special” some- 
times have to be drawn. These 
conical, hourglass, barrel, voulte, oval, 
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and special ends; under the extension 
form: garter, and special extension 
spring ends; and others: torsion, 
spiral, and constant force springs 
such as the Neg’ator, Flex’ator, and 
Spir'ator springs. Most of these springs 
need not always be drawn. That is, 
all the necessary dimensions are some- 
times more easily made part of the 
verbal description. 

In general the draftsman should 
consult with the designer in an effort 
to clarify and simplify design. It is 
basically the function of the engineer 
or designer to change end details, ap- 
ply tolerances, specify finishes, etc. 


COMPRESSION SPRINGS 


See COILED cOmpression 
springs store energy by being 
compressed along the axis of winding. 
When permitted to release this en- 
ergy. they expand in length and exert 
a pushing force. 

Common or normal compression 
spring (Figure l-a). The normal com- 
pression spring can be completely de- 
scribed verbally. Therefore, the form 
for verbally specifying compression 
springs (Figure 7) should be used. 
The form is largely self-explanatory. 
(Typical figures are shown on the 
form). Any two of the load require- 
ments listed will establish load char- 

acteristics. Specify the two most 

important. Do not specify more than 
two, as this places impractical limita- 
tions on the manufacturer. Service 
requirements and physical specifica- 
tions are self-explanatory and should 
be derived from the application. If 
calculated values are given and the 
designer's calculations are available, 
these should be included to permit 
the spring manufacturer to check 
them. 

Conical springs (Figure 1-b). There 
are three dimensions peculiar to coni- 
cal springs which are not provided 
for on the specification form for 
compression springs. These are: length 
of the conical section, smallest and 
largest OD, and number of coils. This 
information does not in itself require 
the drawing of the conical spring. It 
can be given verbally in the remarks 
section of the specification form. For 
example, it could be specified that 
the conical section is 3-in. long, and 
that the spring OD increases from 
%-in. to l-in. in four coils. However, 
since these are calculated values, they 
do not have to be given unless the 
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a. Flex’ator Spring 


Saas 


c. Neg’ator Spring—Extension 


Sa 
es 


b. Neg’ator Spring —Clamp 


d. Neg’ator Spring—“B” Motor 


FIGURE 5. Constant Force and Torque Springs. 


aS 
| 
' 


a. Cantilever 


c. Flat Spring 


d. Snap Ring, Clamp and Clip 


e. Bent Forms 


f. Belleville Washer 


FIGURE 6. Miscellaneous Springs. 


other calculated values are given, i.e., 
unless the designer does the calcula- 
tions. 

A conical spring should be drawn 
only when it is necessary to give the 
pitch between each coil. (The pitch 
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of a conical spring usually changes 
from coil to coil.) It is generally easier 
to dimension pitch change on the 
drawing. However, it’s a very un- 
usual conical spring application that 
requires such precision, The vast 
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LOAD REQUIREMENTS—SPECIFY ONLY TWO 
1. FREE LENGTH L a IN. 
2. INITIAL LOAD_ ZOO ip, + BO: 18, ats BOS IN, LENGTH 
260 1p » BO 18 ay 2/25 Nn, LENGTH 
LB./IN. BETWEEN 

LB. INITIAL LOAD AND. 


3. FINAL LOAD 
4) (GRADIENT EB INL oe 
IN, + IN. BETWEEN. 


INSSAND SSS |INSOR 
LB. ADDITIONAL LOAD 


SERVICE REQUIREMENTS 

SPRING MUST OPERATE A MINIMUM OF MAE cycies BETWEENS: SOS ann 2:725— 
REQUIRED DEFLECTION BEYOND Ll, 2-425 (FOR ASSEMBLY, ETC.) 

MAXIMUM TEMPERATURE_ 79 OQ °F. 

SPECIAL 


LOAD REQUIREMENTS MUST BE MAINTAINED AFTER ABOVE SERVICE 
REQUIREMENTS HAVE BEEN FULFILLED 


PHYSICAL REQUIREMENTS 


MIN, 1.D.+ 238. IN. FOR DIA. SHAFT 


max. 0.0. 4#38 _ in. FoR DIA. HOLE 
Fast LIAM OLE AQ 7A 


MATERIA\ O-t Chrome SIC FINISH 
TYPE OF ENDS SL Qe, a SS 
SQUARED & GROUND ENDS TO BE NOT MORE THAN: __° FROM RT. ANGLE TO AXIS 


DIRECTION OF WIND. _“E*%X% 


CALCULATED VALUES 
WIRE DIA_- 243 __ +3%* 
FREE LENGTH =: 2 OS IN. ACTIVE COILS 
SOLID HEIGHTZ, GOO In. GRADIENT__ 3233 ip jin. 
*FOR DIAMETERS UNDER .034" NOMINAL WIRE DIAMETER MAY BE VARIED .001" SO LONG AS ALL 
OTHER REQUIREMENTS ARE MET. 


REMARKS 


OUTSIDE DIAMETER“: OO. In. 


FIGURE 7. Spring Specification Form—Compression Springs. 


Plain Ends 


Ends Squared, not Ground 


Ends Squared and Ground 


FIGURE 8. Types of Ends—Compression Springs. 
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majority of applications are satisfied 
by the accuracy in pitch that results 
from the usual manufacturing process. 

Hourglass Spring (Figure l-c). 
Practical requirements for the “hour- 
glass” shape are nearly non-existent. 
Where a user wishes to specify one it 
is highly advisable to confer with a 
spring supplier as to how they should 
be specified, or whether an alternative 
conventional design might accomplish 
the same objective at a saving. 

Barrel Spring (Figure 1-d). Some- 
what the reverse shape of the hour- 
glass spring, the barrel spring requires 
additional dimensions. However, for 
manufacturing reasons, it is usually 
best to draw a barrel spring and to 
give the change in coil OD for sev- 
eral lengths of the spring. Other 
dimensions can be given on _ the 
specification form. The barrel spring 
can be made with a continuous curve; 
i.e. with the OD changing from coil 
to coil, or it can be made with the 
coil OD constant in the middle section 
of the spring. This type is cheaper 
to manufacture, and is the more com- 
monly specified. 

Volute spring (Figure 1-e). A volute 
spring should always be drawn and 
each coil fully dimensioned. The 
specification form can be used for the 
basic dimensions. 

Standard Ends. It is not necessary 
to draw all compression spring ends. 
The four most common types of com- 
pression spring ends, which can all 
be specified verbally, are (Figure 10): 

1. Plain ends; 

2. Ends squared not ground; 

3. Plain ends ground; 

4, Ends squared and ground. 

“Ends squared not ground” or 
“squared ends” are terms used when 
the pitch of the last coil at each end 
of a compression spring is reduced 
in order to “square off’ the ends as 
much as possible. When these ends 
are ground to further improve the 
degree of squareness, they are then 
referred to as being squared and 
ground. “Plain ends ground” and 
“squared ends grcund” are, of course, 
more expensive bacause of the grind- 
ing operation. 

Special Ends (Figure 1-f). All com- 
pression spring ends, other than the 
four standard ones must be drawn 
and fully dimensioned. 

Editor’s Note: Messrs Godshall and 
Kilmer of Hunter Spring Co., Lans- 
dale, Pa., will continue their article 
on spring drafting in the July issue. . 
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Meaningful numbers with flexibility, and adherence to 


military requirements characterize a zood engineering 
; & & 


document identification system for complex products 


HE MULTITUDE of engineer- 
ing documents required to 
define a large and complex 
product must each be identified. This 
requires considerable forethought in 
order to prevent duplication and con- 
fusion. In the following discussion, 
we will attempt to establish some of 
the basic requirements of a functional 
system of drawing identification. 
Certain military standards’ and spec- 
ifications’ presently in force, establish 
minimum requirements which must 
be fulfilled by those manufacturing 
under military contracts. Although 
these present certain limitations, they 
are not so strict that individual manu- 
facturers cannot vary their own num- 
bering systems, almost endlessly, to 
best meet their specific needs and 
methods of operation. 
Admittedly, all manufacturers do 
not produce for the military, and are 


not bound by the military require- 


ments. Since a system for identifying 
engineering documents should not be 
changed any oftener than absolutely 


necessary, however, it seems advis- 


able even for non-military manufac- 
turers to design their identification 


system around the military require- 


ciated Lists; 


ments. This will preclude changing 


i MIL-STD-31, Numbering and Coding of Engi- 
neering Drawings, Associated Lists and Docu- 
ments; mandatory for use 1 April, 1959. 

2MIL-D-70327, Drawings, Engineering and Asso~ 
mandatory on all new military 
contracts, replacing MIL-D-5028. 
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should military contracts subsequently 
be forthcoming. This discussion there- 
fore, will in no way violate the frame- 
work of military requirements. 

The use of numerical digits is ob- 
viously the most desirable, since it is 
the only system which permits an 
endless chain of unduplicated identi- 
ties. The combination of alphabetical 
characters and numerical digits may 
be a source of potential problems, 
such as (1) similarity (i., 8 and 
B, 4 and A, 5 and §, ete.,) and (2) 
inability of electric accounting ma- 
chines to handle both types of char- 
acters. Nevertheless, it is sometimes 
advisable to include alphabetical 
characters along with the numerical 
digits, in order to permit repetitive 
use of the digit combinations, there- 
by maintaining a reasonable maximum 
length of the identifying number. 

With this in mind, it may seem 
sufficient to start with 10, 100, or 
1,000 and assign the next available 
number to each succeeding document, 
using Al0, A100, or A1000 if the 


- numbers get too large. But, before 


plunging into such a meaningless sys- 
tem of identification, let us consider 
various aspects, and establish certain 
ground rules as a foundation upon 
which a functional system of identi- 
fication can be established. These as- 
pects may be more, or less, than those 
requiring consideration by all manu- 
facturers; the intent, however, is to 
highlight the major ones, and thus to 
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establish a starting point from which 
each manufacturer may progress, de- 
pending upon his own needs. 


MANUFACTURER IDENTIFICATION 


HE QUESTION arises as to the need 

for including some sort of an 
identification in the document num- 
ber to indicate the manufacturer origi- 
nating the document. In most cases, 
the document itself will include the 
manufacturers name or trademark, 
but many times the document identi- 
fication number is used in correspond- 
ence and discussions without the 
inclusion of the document itself. Such 
identification is strictly the result of 
the desires of the individual manufac- 
turer, but it should not be forgotten 
that such identification is, in a sense, 
free advertising. 


Division IDENTIFICATION 


Die IDENTIFICATION is not, 
of course a problem for com- 
panies consisting of one division. It 
should be given some thought, how- 
ever, for diversified production fre- 
quently results in separate divisions 
within a company. If properly con- 
sidered beforehand, divisional sepa- 
rations need not result in chaos in the 
drawing numbering system. 

The need for divisional identifica- 
tion in the document number falls 
into the same category as the Manu- 


hy 


facturer Identification, in that there 
may be no need or desire on the 
manufacturers part to identify his 
various divisions. The fact that a 
multi-division company chooses to in- 
clude the manufacturers identification 
in the document number does not 
necessarily mean the separate divi- 
sions must be identified. 

Conversely, the fact that no manu- 
facturer identification is included does 
not necessarily mean the divisional 
identity should not be included. Each 
aspect should be considered separate- 
ly to determine the advantages along 
with the disadvantages of each iden- 
tity. Consideration should be given to 
the geographical location of the vari- 
ous divisions as well as the identity 
of documents which would be com- 
mon to all divisions. 


InpiIvipuAL Propuctr IDENTIFICATION 


M OST MANUFACTURERS are fortu- 
nate enough to have more than 
one product on the market, in which 
case it is sometimes advisable to iden- 
tify the individual product for which 
a given document was originated. 
The use of a given document for 
subsequent models or parts must not 
change the identification number, for 
this will lead only to confusion. The 
individual product identification has 
certain merits for manufacturers who 
have a relatively few large products, 
but may be completely useless, if not 
disadvantageous, for those manufac- 
turers who have a multitude of small 
products in the accessory category, 
many of which use common parts. 
The engineering definition of a 
large complex product requires not 


only a large number of documents, 
but a number of different types of 
documents. Such documents include 
engineering drawings, various types 
of specifications, standards, etc. The 
need for separate identity of these 
different types of documents is un- 
doubtedly more acute than that for 
the manufacturer or divisional iden- 
tification. It is certainly desirable, if 
not necessary, to identify the various 
types of documents, if for no other 
reason than filing. For instance, spec- 
ifications are not normally filed with 
engineering drawings. 


Basic IDENTIFYING NUMBER 


N ADDITION to the considerations 
I given to the identity of the manu- 
facturer, division, product, etc., some 
thought should be given to the ad- 
visability of further identifying the 
drawing with respect to its ultimate 
use. For example, the basic identifying 
number may be used to indicate the 
system, location, responsible design 
group, etc., or any combination there- 
of. The number may further differen- 
tiate between major assemblies, sub- 
assemblies, and detail parts within a 
given system. To some, this may be 
cutting the line of identification too 
thin, but there are advantages to be 
gained from such a detail identifica- 
tion. 

All physical parts must, of course, 
be identified to control their flow 
through the planning, fabrication, as- 
sembly and installation stages, as well 
as for spares procurement. These 
parts, are defined by a specific engi- 
neering drawing, and the question im- 
mediately arises as to whether the 


SCHEMATIC BREAKDOWN OF DOCUMENT NUMBER 


15 CHARACTERS MAXIMUM (including letters, numbers and dashes) 


NEON KX XX XOX 


XXX 


[oe Dash number applicable to 


part number only 


Separating dash 


Divisional Identity 
Manufacturer's Identity 


20 


Basic identifying number 
Type of document 


Individual Product Identity 
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part number and the drawing num- 
ber should be the same. 

This will depend in part upon the 
types of engineering drawings which 
a particular manufacturer uses. Some 
drawings are prepared as mono-de- 
tails (one part to a drawing), others 
as multi-detail drawings (two or more 
parts defined on a single drawing). 

For example, if all parts are defined 
on individual drawings (that is, a 
separate drawing for each part) then 
the drawing number and part num- 
ber may be the same. The only prob- 
lem here, and it is a minor one, is 
when referring to a specific number, 
it is impossible to determine whether 
it is the part, or the drawing to which 
reference is made. When multi-detail 
drawings are used, it becomes obvi- 
cus that two or more different parts 
cannot have a part number identical 
to. a single number of the drawing 
on which they are defined. 

With the use of both types of draw- 
ings (mono- and multi-detail), it 
becomes necessary for consistency’s 
sake to establish the fact that the 
drawing number uust always be sepa- 
rate and distinct from the part num- 
ber. However, to meet the military 
requirements, there must be a relation- 
ship between the part and drawing 


number to this degree: that the part 


number must always include the basic 
drawing number. 


Typres oF NUMBERS 


UMBERING SYSTEMS can be sub- 
divided into three basic cate- 
gories. 

(1) Non-significant. This type of 
number is made up of numbers or 
letters, or a combination of both, none 
of which have any significance. This 
defines the 1000, 1001, 1002 system 
mentioned earlier. It is by far the 
simplest, but affords the. least ad- 
vantages. 

(2) Semi-significant. This is made 
up of numbers or letters, or a combina- 
tion of both, some of which have a 
certain significance as defined by the 
manufacturer. 

(3) Significant. This is made up of 
numbers or letters, or a combination 
of both, all of which have a signifi- 
cance. 

Prior aspects for consideration all 
lead to the possible inclusion of cer- 
tain identities in the document iden- 


tification number. Since, as previously 
t 


mentioned, a document 
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number — 


TA 
Bithiele ber could result in the breakdown; 


shown on page 20. 


Ge tee meee eee Be eis: Manufacturer's Identity. A single 
X : X letter “Y”: for the “Young” Company 
0) Tail Surfaces nie b Caer aoieiGo is to be used on all documents regard- 
Horizontal Major Assy less of the division from which they 
Vertical 1 Electrical & Install. originated. 
1) Wing C/S Basic 2 Hydraulic Divisional Identity. A separate 
eine *e a Aer number assigned for each division 
Pear ; » +neumatic would be unchanged except for addi- 
g Basic tion of divisions. All documents origi- 
Structural Panels 4 Instruments 


Structural Ribs nating from the various divisions must 


; | include the identi ivisi 
8) Fuselage _ Reuk V6 Lege Gee = Nga: include the identity of that division. 
Front Section Cockpit Assy’s & 2. Aircraft 
Windshield & Cowl Install. 83. Missile 
Structural Panels 6 Controls 4. Research 


Structural Frames 
5. Electronics 


Product Identity. Defined by a com- 
bination of digits assigned, in se- 
quence, for each new product. These 


4) Fuselage 
Mid Section 


Basic | 
Structural Panels | 
Structural Frames | 


Armament 


-~l 


5) Fuselage Basic | 8 Fuel System 
Aft Section Structural Panels | 501-99 product numbers will be assigned by 
Structural Frames 9 Engine Install. Details each division separately and need no 


WOOD] ON] TROND | WONH!] WN] WHF 


coordination between divisions. 
01 - Product 1 
02 - Product 2 
03 - Product 3 


should not change once it is estab- 
lished, there are certain items which, 
because of their changing nature, 
should not be included. Certain of 
these are as follows: 


15 characters, it was decided to in- 
clude as much common information 
as possible in the identification num- 
ber, including the manufacturer, divi- 
sional, and product identity. 


Type of Document. Defined by a 
single letter for each type. These iden- 
tities should be common for all divi- 
sions to avoid confusion. 


A - Engineering drawing 

B- Company standard 

C - Specification-Procurement 

D - Specification-Acceptance 

E - Specification-System operational 

F - Specification-Material 

G - Specification-Process 

H - Etc. 

Basic Identifying Number. This 
portion of the document number 
would be set up in accordance with 


From this point on, the number 
will be the result of the individual 
divisional requirements. The aircraft 
division decided to establish further 
identification with regard to types of 
documents and detail system identi- 
fication. Short of a completely signifi- 
cant number, this specific division was 
attempting to get all they could from 
their document numbering system. 

Schematically, this document num- 


1. Document revision identity 

2. Document size identity 

8. Code identification number (as- 
signed to military contractors 
only) 

4. Type or method of fabrication 


EXAMPLES 


P TO THIS POINT, we have 
U touched lightly upon certain as- 
pects requiring consideration before 
establishing a system of identification, 
but as yet we have no tangible ex- 
amples. For the purpose of presenting 
such an example, let us establish a 
hypothetical manufacturer recently 
separated into several divisions, ac- 
tively engaged in the production of 
aircraft and missiles, along with their 
related components. More specifically, 
we will discuss the considerations of 
the division engaged in aircraft pro- 
duction. 
It is recommended that there be a 
relationship in numbering systems for 
all of the individual divisions to avoid 
-a duplication of numbers. Therefore, 
certain decisions must be made, or 
at least approved, on a level appli- 
cable to all divisions to insure this 
consistency. Although realizing that 
the identification system must be lim- 
jted by the military requirements to 


EXAMPLE 1. 


Y217A418802—9 
9 
i Left hand or neutral part number 


Y 217 A 4 1 8 802 — 
defined by dash number 


i Identifies drawing as part of the fuel system 


Drawing defining only detail parts 


Identifies drawing as part of the basic installation 


Identifies location as Fuselage Mid-Section 


Identifies an engineering drawing 
Identifies drawing as originating for product number 17 
Originated by the Aircraft Division 
Identifies basic manufacturer as the Young Company 
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EXAMPLE II. 


Y217A220001-1 
2 LA. 2 20) 100 ek 


i. Left hand or neutral part number defined 
by dash number 


Drawing defining a major assembly or installation 


Identifies drawing as part of the general installation 
rather than any particular system 


|____ Identifies drawing as covering structural panel 


|____ Identifies location as Wing Outer Panel 


Identifies an engineering drawing 


Identifies drawing as originating for product number 17 


Originated by the Aircraft Division 


Identifies basic manufacturer as the Young Company 


Table 1, which will provide a detail 
definition of the part to some degree: 
Part Number. This is a digit, or 
combination of digits, following the 
basic drawing number and separated 
by a dash. Left hand and neutral 
parts may be defined by a dash num- 
ber, the last digit of which is an odd 
number. Right hand parts may be de- 
fined by a dash number, the last digit 
of which is an even number. These 
numbers are usually assigned in se- 
quence except when the use of odd 
versus even numbers dictate otherwise. 
Based upon the previous discus- 
sions, the resultant numbers appear 
similar to the samples shown here. 
Once established, such a system 
provides flexibility in that it is adapt- 


able to various types of documents 
and products, but at the same time 
it affords a direct relationship between 
the drawings of various products. For 
instance, Example III below is similar 
to Example I, except that it was 
originated for a subsequent product. 
It must be emphasized that the 
foregoing Examples are only a few of 
many variations. For instance, the 
above numbers allow 999 detail (dash 
number) parts to be defined on a sin- 
gle drawing. If this is too many 
for some manufacturers then only two 
digits need be provided, allowing for 
99 parts. In using the fixed fifteen 
characters, two characters may be 
used, for the manufacturer’s identity 
(i.e., YC in place of a single Y). In 


EXAMPLE III. 


Y218A418603—7 
Veer LS oe 1S 


Left hand or neutral part number defined 
by dash number 


—— Drawing defining only detail parts 


Identifies drawings as part of the fuel system 


'—— Identifies drawing as part of basic installation 


Identifies location as Fuselage Mid Section 


——. Identifies an engineering drawing 


—- Identifies drawing as originating for product number 18 


1. Originated by the Aircraft Division 


| __ Identifies basic manufacturer as the Young Company 
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some cases the six-character basic 
number need be only five, thus per- 
mitting an additional character for 
other identities, or shortening the 
number below fifteen characters. 


CONTROL 


HE CONTROL of such a number- 
AP ing system, although not difficult, 
is of major importance, for without 
sufficient control any well - planned 
numbering system can easily go 
astray. Regardless of the system de- 
vised, it is mandatory that it be con- 
trolled by a central source within a 
company, or division, as the case may 
be. This is necessary even with the 
simplest system for no other reason 
than to avoid duplication. But, with 
a system such as we have discussed, 
the control becomes important for 
reasons other than mere duplication. 

To assign a number properly, the 
personnel within the “central source” 
must know certain facts which are 
available from the designer preparing 
the engineering drawing. These in- 
clude the title of the drawing and the 
product for which it is being origi- 
nated. A comprehensive review of the 
title will determine the basic identi- 
fying number. The product number 
and the basic identifying number can 
then be coupled with the fixed por- 
tions of the prefix, such as Manufac- 
turer, Division, and type of document 
identities, to establish the complete 
identification. This number, when as- 
signed, should be inserted in a card 
file for record purposes, and to pre- 
vent its inadvertent re-assignment. 
Part numbers (dash numbers) may 
be subsequently assigned by the de- 
signer as he needs them for any given 
drawing. 

In summary, what ever number 
breakdown is used, it must be the 
one best suited to the manufacturer 
using it. It should result from careful 
planning and forethought and_ it 
should be consistently controlled from 
a central source within the company. 


The Author 


Rospert D. Furay is a Lead Engi- 
neer in the Drawing Quality Unit 
of the Engineering Department of 
Vought Aeronautics, a division of 


Chance Vought Aircraft, Inc., Dallas, . 


Texas. 
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by M. F. Perkins 


A forty-five-year-old firm, engaged 
in research and development primarily 
concentrated in the petroleum refining 
field, Universal Oil Products Company 
of Des Plaines, Illinois, is also a serv- 
ice organization, an engineering or- 
ganization, and a manufacturing com- 
pany, making catalysts, inhibitors and 
chemical additives. Its “products,” in 
addition to the manufactured spe- 
cialties, are its “know-how,” sold to 
those who make gasoline, lubricants 
and fuel oil. Universal Oil Products 
and its wholly-owned subsidiaries have 
about 1800 permanent employees, ex- 
clusive of field construction forces. 


Drattsmen and Engineers in Process Work 


Qualified men develop rapidly when given opportunity 


to learn, proper recognition of accomplishment, 


and the incentive of advancement. 


N THIS DISCUSSION we are referring 
to the training of engineers and 
draftsmen who will do the de- 
tailed design work, drawing, and spe- 

cifications required to construct a 

process unit, or an entire refinery. 

They are supplied with a complete 

process design, and basic specifica- 

tions for major mechanical equipment, 
by specialist groups in Engineering. 

The department is called the Draft- 
ing Division of the Engineering De- 
partment. Actually, we have civil, 
structural, architectural, mechanical 
and electrical engineers, as well as 
draftsmen, checkers, and specification 
writers. The technical staff numbers 
75 men, of whom 20 are registered 
engineers. 

The first work done in the Drafting 
Division on any process unit is the 
drawing of the process flow diagram, 
from sketches made by the process 
engineer. This drawing shows only 
basic equipment, flow and controls. 

Next, we draw the detailed flow 
chart. This shows all heaters, vessels, 
pumps, exchangers, instrument con- 
trols, line sizes, etc., and is based on 
the process design and data supplied 
by the specialist groups. This is the 
control diagram for the project and is 
the point where our Division takes 
over. All remaining designs, drawings, 
and specifications are made and issued 
by us. We design all pressure vessels, 
piping, foundations, buildings, struc- 
tures, electric power and lighting cir- 
cuits, and instrument, and we make all 
the drawings. 

We have four classes of projects: 

1. New process units. Here we pre- 
pare the flow charts, plot plans, 
and specifications comprising the 
basic engineering design for con- 
tractors’ bids. 

2. Offsite facilities, such as tankage, 


Note: This article is based on a presentation 
made by the author to the Effective Drafting Man- 
agement Institute, held at the University of Wis- 
consin, October 8, 1959. 
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docks, roads, pipelines, relief and 
rundown systems, electrical, steam 
and water systems, waste disposal, 
ete., not related to a_ specific 
process unit, but perhaps to serve 
a complete refinery. 

3. Service work. This consists chiefly 
of alterations and additions to ex- 
isting units. 

4, Our own manufacturing and pilot 
plants. On all such work, we make 
the complete detail design and 
drawings for construction. 

Generally speaking, all design and 
drafting on new units are done in 
the Des Plaines office. Revamp and 
tie-in work, on the other hand, is 
usually done in the field. 

We have two basic training pro- 
grams. One is for engineering gradu- 
ates, with or without experience, to 
prepare them to be competent de- 
signers. The other is for technical high 
school graduates, with or without ex- 
perience, to make them into capable 
draftsmen and, evenutally, checkers. 


TRAINING OF ENGINEERS 


ET US FIRST consider the training of 
Lé engineers in detail. All of them, 
regardless of experience, are classed 
as draftsmen when employed. They 
are put “on the board,” making draw- 
ings for a period of six months to 
one year. Most of them, especially 
those just out of school, do not like 
this—but they need it. Unfortunately, 
the graduates being turned out by en- 
gineering schools today are not, as a 
rule, satisfactory draftsmen. They 
have not been taught how to make 
good drawings, and they are not at all 
eager to learn. 

We believe, however, that a man 
cannot be a good designer without 
being a reasonably good draftsman. 
Training in putting essential data on 
paper, in a neat and orderly form, is 
excellent preparation for making a 
good design. Another benefit gained 
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MAIN ENTRANCE, Universal] 
Oil Products Administratio 
Building, Des Plaines, Illinois.) 


from this “board” training is the: 
familiarity thus gained with our stand-: 
ards, files, procedures and company) 
organization. | 

After the board training, these en-: 
gineers are gradually worked into de-: 
sign. They are now classed as junior: 
designers. Initially they are given de-. 
signs made by our senior designers to! 
check, and any designs made by these} 
juniors are checked by senior de- 
signers. As they demonstrate ability) 
they are given more responsible work, 
so that a man’s advancement is largely 
dependent on his own ability to learn 
and his desire to advance. 

Each engineer is evaluated at the 
end of the first six months and again 
at the end of the first year. If his 
progress warrants, he is given a salary 
increase—if not, he is interviewed to 
see why he is not advancing. Most of 
them get an increase in six months, 
and practically all do at the end of the 
year. From then on, they are evalu- 
ated annually. 

It normally requires at least five 
years with our company for a gradu- 
ate without previous experience to 
become a full-fledged designer. Our 
designers are not mere slide-rule cal- 
culators — they must be thoroughly 
grounded in our standards and en- 
gineering practices and must have the 
ability to lay out an entirely new unit, 
as well as to make all the calculations 
involved. Some of our most important 
design is on the layout—the calcula- 
tions come later. In short, our designer 
must be able to do anything involved 
in the production of complete working 
drawings and specifications for one of 
our projects. When he is able to do 
this his classification is advanced to 
designer. 

Each project which we detail for 
construction is in charge of one de- 
signer. He supervises the plant layout, 
makes preliminary thermal stress an- 
alyses, estimates foundation sizes, and 
makes all other preliminary calcula- 
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DRAFTING ROOM (view looking south) at Universal Oil Products Company at Des Plaines, Illinois. 


ons required to establish the plant 
yout. As the job develops he com- 
letes the design work on the project 
ith such assistance as may be needed 
om others. He also assists in check- 
i the detail drawings. It is his job 
id he must accept the responsibility 
r it. 

“Our designers are occasionally sent 
it into the field for survey work, 
metimes for extended assignments, 
undling alterations and additions to 
isting plants. Usually draftsmen also 
e required on these field assign- 
ents, in which case the designer nor- 
ally heads up the squad. He does the 
ssign work, supervises the draftsmen, 
vecks their work and handles all 
uison between the home office and 
e customer. These field assignments 
e valuable training as a supplement 
that in the office. They also give the 
igineer a chance to demonstrate his 
itiative, supervisory capacity and 
lity to deal with the customer. 

Our designers have ample oppor- 
nity for advancement in the depart- 
ent, since their value to us grows 
ith experience. Those with approp- 
ite talents can advance into super- 
sory positions. Then, too, we are 
quently caled upon to supply a man 
r some other department. In such 
ses we analyze the opportunities and 
quirements of the new job and 
commend men accordingly. If the 
w job is a promotion, the oppor- 
nity equal to, or better than, his 
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present one—i.e., if the man is wanted 
and he wants the job—we release him. 
Although we lose many of our best 
men through these transfers, we are 
sure the policy is good—it allows 
others to step up in our department 
and it furnishes trained, proven men 
to other departments. What’s good for 
the man is, in the long run, best for 
the company. 

Here is a typical case history of a 
designer: 

A. B. is 30 years old, married and 
has two children. He graduated in 
1951, with a B. S. in Civil Engineer- 
ing. He joined UOP in June of that 
year as a draftsman. In September, 
after only three months in our employ, 
he was inducted into the armed serv- 
ices where he served until October of 
1953. When discharged, he returned 
to us. He continued his training with 
us, first as a draftsman, then as a 
junior designer, graduating to de- 
signer status in April of 1958. His 
present salary is 225 per cent of his 
starting rate as of June, 1951, and 
160 per cent of his rate when he 
came back to us in October, 1953. 

He is presently considered a first- 
class designer, amply able to handle 
all assignments as previously outlined. 
He has had several field assignments, 
the most important of which was tor 
a period of 10% months as engineer 
in charge of a field crew of up to 14 
men. This job involved extensive al- 
terations to an existing refinery at a 
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cost exceeding $7,500,000. 
TRAINING OF DRAFTSMEN 


OW LET Us review the training of 
N draftsmen. Normally, these men 
come to us directly from high school. 
They are employed first as clerks in 
our file room and reproduction de- 
partment. Those who display ambition 
to get ahead are encouraged to con- 
tinue their education through corre- 
spondence courses or night school. If 
they want to pursue drafting we ad- 
vise them on the appropriate courses 
of study. We supply our own needs by 
selecting the best of these men, per- 
haps two or three a year, and putting 
them into training. In their selection, 
several factors are considered: 
1. Their desire to become drafts- 
men. 
Technical courses 
high school. 
3. Correspondence or night school 


to 


studied in 


record. 

4. Seniority. 

Our training program is rather in- 
formal. The trainee learns by doing. 
He is assisted by his supervisor and 
by the other men as required, but 
he is basically on his own—the oppor- 
tunity is there but he must work for 
it. We hold no instruction classes, 
nor do we pay his tuition—he must 
get his schooling on his own. Work in 
the office and study outside—thus he 
learns and advances. 
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FLOW SHEET check provides Engineering Department personnel with essential information for process work. 


Each traineee is evaluated every 
three months. If his progress warrants, 
he is given a salary increase. If it 
doesn't, he is interviewed in an at- 
tempt to find out why. If a man makes 
satisfactory progress his training pe- 
riod will cover from two years to 30 
months. He then “graduates” to drafts- 
man status and is evaluated again at 
six months and yet again at one year— 
thereafter he is evaluated annually. 

Draftsmen have ample opportunity 
to advance. As experience adds to 
their proficiency, they grow in value 
and we pay them accordingly. They 
can look forward to promotion to 
checker status. Normally they never 
reach the designer rating, since few 
of them pursue their outside study far 
enough to achieve an engineering de- 
gree or the equivalent. 

Draftsmen are used extensively on 
field assignments. As previously men- 
tioned, they are often under the 
supervision of a designer. This field 
experience is an extremely valuable 
supplement to the office training. 

Here is a typical case history of a 
draftsman: 

C. D. is 38 years old, married and 
has two children. He graduated from 
technical high school and spent three 
years in the armed forces. He was first 
employed by us as a blueprint clerk in 
March of 1947. He became a trainee 
in June of that year. His progress was 
good and he graduated as a drafts- 
man in February, 1950. He was pro- 
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moted to checker in June of 1959. His 
present salary is 442 per cent of his 
starting rate as blueprint clerk, March, 
1947; 380 per cent of his starting 
rate as trainee draftsman, June, 1947; 
222 Per cent of his starting rate as 
draftsman, February, 1950. 

He is presently rated as an excel- 
lent checker, capable and reliable. He 
has had several field assignments, one 
of ten month’s duration as a member 
of a group under an _ engineer-in- 
charge. On several smaller jobs where 
only drafting services were required, 
he has served without a supervisor, 
and sometimes alone. 


VALUE OF TRAINING 


RAINING improves the engineer or 

draftsman—increases his value to 
the company. How does the company 
recognize this increased. value? By 
salary increases and promotions. As 
stated earlier, engineers are evaluated 
at six months, again at one year and 
annually thereafter. Trainees are 
evaluated every three months until 
graduation as draftsmen, then at six 
months, again at one year and an- 
nually thereafter. 

The evaluations are made by the 
supervisors and reviewed by _ the 
Chief Draftsman. They are also avail- 
able for review by the Manager of 
the Engineering Department, the 
Vice-President in charge of Engineer- 
ing and the Personnel Director. 
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Evaluations are based on the fol- 
lowing which are not necessarily listed 
in order of importance: 


1. Attitude and cooperation. 

2. Quality of work. 

3. Quantity of work. 

4. Ability to learn and improve. 
5. Initiative and creativeness. 
6. Judgment. 

de 


Punctuality and attendance. 


These evaluations are the basis for 
promotions and salary increases. 

The above methods of training have 
demonstrated their value, over the 
years, to our employees and to the 
company. Other organizations may 
find that the procedures need some ad- 
justment to suit their own needs. In 
general, however, we are convinced | 
that the basic philosophy is sound— 
that qualified men can be developed 
rapidly if given the opportunity to 
leam, proper recognition of  ac- 
complishment and the incentive of 
advancement. 


The Author 


M. F. Perkins, a registered engi- | 
neer, is Chief Draftsman at Universal | 
Oil Products Co., Des Plaines, Ill. He 
joined UOP in 1934, and functioned 
as Draftsman, Checker, Designer, 
Supervisor and Assistant Chief Drafts- 
man, before succeeding to his present 
position in 1951. 
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Between the Lanes 


The cooperative responsibilities AAC era 
perative responsibilities of engineers and 


- draftsmen are examined by a senior designer 
~ (& 


S AN ENGINEER, you may think, 

“A draftsman is a drafts- 

man. So what?” Or you may 

never even give it a thought. As a de- 

sign draftsman, however, I feel that 

in our world today the draftsman is 
an important part of society. 

He is the one who transforms the 
engineers rough sketches into pol- 
ished layouts. He is the one who 
translates words into details. He is 
the one who gives a black-and-white 
organization to the crazy-quilt pat- 
tern of thought. He is the one who 
puts life into the stillborn idea. He is 
the engineer’s link between idea and 
reality. 

Now that I have inflated the ego 
of all the draftsmen in the house, I 
am going to proceed to puncture it. 
[There has not been a draftsman 
since Leonardo DaVinci who was or 
s indispensable and there never will 
xe. Were any one of us to drop dead, 
he company would not lose one 
ninute of production. Next to our 
amily, the insurance company would 
ye the chief mourner at our funeral. 
[ am not saying that any one of us 
vould not be missed because, we 
1 know something of the company’s 
sroblems and methods which would 
ye missed, but someone else would 
tep into our spot and eventually fill 
he void. 

What I want to say is simply this: 
hat although no one of us is indis- 
yensable, draftsmen as a group have 
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by Robert Howison 


made themselves a vital part in our 
culture. We may not be drive-gears 
but certainly we are cogs in a sys- 
tem which is just as much out of ac- 
tion with a missing third or fourth 
pinion as it is with a missing main 
drive-gear. 


EvoLvInc FUCTION 


O PUT IT another way, we are 
ce crutch to the engineer upon 
which he has come to depend more 
and more. The engineer has not the 
time, the willingness, or the ability 
any more to do the work which we 
perform. More and more of the things 
which engineers used to do for them- 
selves in years gone by are now fall- 
ing upon the shoulders of a draftsman. 

I can remember hearing about how 
engineers used to conceive an idea, 
make their own layouts and details, 
build their own models, design their 
own tools and dies, and supervise 
production. This has not been beyond 
the memory of some of you. But, 
ean you just imagine today’s engineer 
saddled with all this? Can’t you 
imagine how long it would be be- 
tween model changes or how few 
new products would appear on the 
market? How many engineers would 


Editor’s Note: This article is based on a 
paper recently presented by the author to an 
audience of product engineers, project engi- 
neers, technicians, designers, and engineering 
supervisors at King-Seeiey Corp., Ann Arbor, 


Mich. 
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go into another profession were they 
faced with this future? 

Now, perhaps, you too have some 
idea of what I mean when I say that 
the draftsman is the link between idea 
and reality and perhaps you can now 
realize a little of how I feel about 
draftsmen. 

Realizing this, let us examine more 
closely the various facets of a drafts- 
man’s job and in so doing find out 
his shortcomings and his abilities so 
that you may take better advantage 
of his talents, and he of yours. In 
order that we pull with each other 
instead of against each other we must 
know what is going on around us and, 
perhaps, I can add a small bit to our 
knowledge. 

Being rather limited in my experi- 
ences with other companies, I shall 
have to base my opinions upon what 
I have observed in a few years here 
at King-Seeley. I cannot very well 
speak for the rest of the draftsmen 
since we are individuals, and think 
and act differently, upon our thoughts. 
However, I know that at least some 
of what I say is of general interest and 
concern to all of the draftsmen. 

Rather than indulge in a course on 
the mechanics of drafting with which 
you must all be familiar, or in a dis- 
course upon simplified drafting tech- 
niques about which so much is being 
said nowadays, or about the making 
of readable sketches, or about the 
pros and cons of the metric system, 
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I should like to go “between the 
lines” and make some comments. In 
order to do this, I must tell you some 
of the things a draftsman is and some 
of the things he is not. I must fur- 
ther go into what you may expect 
of a draftsman and what I think he 
may reasonably expect of you. In de- 
veloping these themes I hope to leave 
you with a couple of thoughts which 
may make all of our jobs pleasanter 
and more constructive and productive. 


Wuat A DRAFTSMAN Is 


IRST OF ALL you may wonder 

whatever possesses one to become 
a draftsman. I suppose that there are 
as many reasons as there are drafts- 
men. Some may have seen the ads in 
Fopular Mechanics which said, “Be 
a Draftsman-Earn Big Money.” 
Others may have thought to use this 
as a stepping stone to the engineer- 
ing fields. Still, the next fellow may 
not have wanted to get his hands 
dirty in the shop. Whatever the rea- 
son, we are here so, I guess that is 
all that really matters. 

If you were to analyze my job, 
you would find that it takes but a 
fraction of a second to draw a line a 
couple of inches long, and that it takes 
only a few minutes to set down a 
whole series of lines. Evidently then, 
there must be more to drafting than 
the mere matter of drawing straight 
lines and circles. 

You could give my youngest 
daughter a pencil, paper, straight- 
edge, and compass and in short order 
you would have a whole page full 


28 


VIEW OF DRAFTING ROOM < at King-Seeley Corporation, Ann Arbor, Michigan. 


f lines, shapes, and blobs. You might 
just possibly wind up with an ab- 
stract art form but I don’t imagine 
you would want to put it into pro- 
duction. The thing my daughter 
lacks at the age of four is the ability 
to think much beyond squiggles and 
blobs. 

A draftsman, then, is a thinking 
man and I don’t means that he has 
to smoke Viceroy’s to prove it! He 
has to be able to come to logical 
and orderly conclusions from the facts 
he has at hand and from the odds 
and ends of information he has 
squirreled away in his head. He has 
to be able to recall to mind the things 
he has seen, or used, or heard of, or 
read about in the past so that he 
may use them in today’s design. I 
don’t know that his thoughts have to 
be upon a world-shaking plane; still 
his job is such that it requires a great 
deal of thoughtful attention. His job, 
certainly, is not the type that is so 
routine he can let his mind wander 
for very much of the time. I know 
you must think sometimes that on the 
basis of some of our more stupid mis- 
takes we must have had our minds 
in neutral, but I assure you that this 
is not quite standard procedure. 

A draftsman must have patience 
in large quantities. He must be able 
to sit day after day for long weary 
hours doing the detail work necessary 
to give others a clear idea of what 
he and the engineer have in mind. 

Speaking for myself, I find it in- 
teresting and stimulating to work up 
a layout of a new design concept. 
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When that is done, I would like to 
drop it like yesterday’s newspaper 
and go on to another design, but ob- 
viously, this cannot always be the 
case. There is the necessity for mak- 
ing details, sub-assemblies, and as- 
semblies with all their pertinent 
dimensions and specifications to en- 
able a tool designer, tool - maker, 
purchasing agent, production worker, 
inspector, and vendor to produce a 
part that will function properly. 

And—this business of revising the 
second revision of the fourth attempt 
at a design; there’s the rub. I am 
sure the devil must have thought of 
this trial after he had gotten through 
with poor old Job. It is here to stay 
and we should get used to the idea 
that we probably won’t ever come up 
with a perfect design on the first at- 
tempt but even knowing this it still 
is a trial to one’s patience at times. 


WorKING IMAGINATION 


lene plays a large role in | 


a draftsman’s life. You must think 


at times that it is a pretty wild imagi- | 
nation; but, I suppose, everybody is | 


entitled to a flight of fancy now and 
then. Without imagination, though, 
a draftsman might just as well tum 
in his time and trade his tools for a 
pick and shovel. 

He must be able to take his own 
or somebody else’s ideas and change 
them from words or sketches into 
lines on his vellum; and to be able to 
do this he has to imagine or visualize 


in his mind’s eye what it is that he | 
is going to delineate. He can’t just | 
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willy-nilly put down lines hoping 
something good will come of it. 

I like to think of designing as 
though it were a jig-saw puzzle in 
three dimensions with some of the 
pieces missing. Sometimes, too, the 
fourth dimension of time is thrown 
in to compound the confusion. 

These jig-saw pieces—or known 
components, if you please—may often 
be put together in more than one 
way and often you may be able to 
put several of them together very 
nicely only to find that another im- 
portant piece is way out in left field 
with no place for it to fit in. So—you 
disassemble and_ rearrange. This 
might happen several times and then 
the fourth dimension of time becomes 
an urgent problem. It often happens, 
after you have started to assemble 
the design jig-saw, that new pieces 
are put into the game and new limi- 
tations imposed. This cannot be con- 
sidered as not being according to the 
rules or constructed as an_ unfair 
labor practice but you can see that 
it does take a degree of imagination 
to accept these situations and fit them 
into the picture. 


The draftsman is also a_ skilled 
craftsman who has acquired his skills 
with years of practice. It does not 
just happen overnight that he re- 
ceives an ability to handle hundreds 
of dimensions and part numbers in 
his head, nor does he learn to place 
views and cut sections to best show 
the intent of the design by taking a 
course in Drawing I and II. 

The ability to properly dimension 
a drawing with all the necessary di- 
mensions without duplications is 
something he has to practice and 
struggle with for more than two or 
three weeks and is something that 
cannot be entirely learned from a 
book. What constitutes good or bad 
shop practice he finds out in bits and 
dabs from talking with tool designers, 
and model makers, and by sifting all 
the other chaff that comes along. 

It takes the practice that comes 
from making hundreds of drawings to 
be able to make the lines stand out 
sharp and clear and to be able to 
achieve a contrast between the out- 
lines of the part and the dimension 
lines. We draftsmen may never win 
an art award but there is still a little 


bit of satisfaction to be gained from 
looking at a drawing of a difficult 
piece after you have finished and 
realizing that you made it without 
anybody guiding your pencil and that 
it looks pretty doggone good. There 
are aspects of the craft which some 
of us will never be able to master and 
yet we know that what we have, 
nobody can take away and few others 
can do as well. Someday, the me- 
chanical arts may gain recognition 
along with the fine arts but until then, 
we can still take a craftsman’s pride 
in our work. 


Wuat A DrarrmMan Is Nor 


} ow THAT we have had a look 
N at some of the things a drafts- 
is, let us take a peek at what he is 
not. In order to know what some of 
his negative characteristics are, we 
must bear in mind that he is only 
human. He puts his pants on one leg 
at a time and he smells bad if he does 
not bathe. 

Very few draftsmen are graduate 
engineers. A number of them may 
have had a year or two of college 
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while others picked up the funda- 
mentals of their craft in night school 
sessions or in trade schools. Some 
have simply learned by doing. I 
realize that some areas of design dic- 
tate that the draftsman have an en- 
gineering degree to fulfill the respon- 
sibilities of the job, but by and large 
it is not the type of work that attracts 
a graduate engineer and, indeed, it 
is not often necessary to be an en- 
gineer. 

Knowing that the draftsman does 
not have an engineering education 
will, therefore, have some influence 
on the manner in which you will ex- 
plain and describe your ideas to him. 
This is not to imply that he is not an 
intelligent person but merely to sug- 
gest that he is, perhaps, limited and 
hindered along some lines which to 
you may seem so simple as not to 
require a second thought. 

And speaking of thoughts, most 
draftsmen are not clairvoyant. The 
“Great Dunninger” may be able 
to read people’s minds but, as a 
group I would say that draftsmen are 
no better off than the man in the 
street. If a draftsman is acquainted 
with the engineer with whom he is 
working, there may be rapport from 
which he can make inferences out of 
fragments of ideas or thumbnail 
sketches, but so often these inferences 
can lead to false assumptions. 

The draftsman is also not capable 
of turning out two days of work in 
an eight-hour day. There are times 
when a particular job can be speeded 
up and there are times when it can- 
not. Sometimes a drafting job can be 
rather sketchy as for instance when 
it may be going into our own model 
room. There it is only a matter of run- 
ning upstairs for the designer or en- 
gineer if the modelmaker gets stuck 
for an answer, but I would hesitate to 
make sketchy details for the sake of 
saving drafting time if the work is 
to be done outside of our own plant. 

There is too much at stake to be 
hasty in preparing drawings. Time 
may be lost. A job may be shut down, 
or a die rebuilt because too much 
emphasis was placed on getting draw- 
ings made and out of our department. 
To sacrifice carefulness for the sake 
of a few hours is a risk that should 
never be taken without weighing 
carefully all that is involved. The very 
nature of drafting demands that we 
go slowly at times. Certainly, most 
draftsmen can be called on for an 
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extra effort at times when it is neces- 
sary, but do not rely on making an 
unrealistic deadline too often. They 
have a way of coming back to haunt 
us. 

Let me say, also, that a draftsman 
cannot be expected to supply the 
engineering groundwork upon which 
to build a design. Granted that a 
draftsman can make a contribution 
occasionally, he must still have good 
solid engineering to back him up. He 
can fumble away days or hours try- 
ing his best and still fail to get started 
in the right direction if he has no 
guides to help him. A first-class drafts- 
man may be only a third- or fourth- 
string substitute engineer. 


Wuat To Expect OF DRAFTSMEN 


LONG ABOUT NOW is the time to 

find out what to expect of a 
draftsman and what he expects of 
you. I can only presume to state what 
you expect of us but I will try, and 
if I do not succeed perhaps you will 
straighten me out afterwards so that 
I will know better the next time. 

First of all, you must.expect that 
we will give as much thoughtful 
attention to the project at hand as you 
have. Without thought and attention 
on our part, your ideas are no better 
than no ideas at all. 

Certainly, after you have done your 
best, then we must be careful that 
your work is not in vain because of 
us. There should always be an aware- 
ness by us that what we put on paper 
is going to be executed in steel or 
plastic or die cast, and that the way 
in which we express ourselves may 
mean the difference between a good 
or bad part or assembly. We should 
be always striving for efficient low- 
cost design which can be easily and 
swiftly assembled. We should try for 
simplicity rather than the spectacular 
in design. Most often the simplest way 
is the best way and the design with 
the fewest and least complicated 
parts is the design with the fewest 
chances for error and breakdown. 

Second, you have the right to ex- 
pect that, after you have gone over 
your ideas with a draftsman and 
briefed him on the workings, he will 
then take over and with a minimum 
of your time and attention carry 
through to a conclusion. The drafts- 
man should be able to handle his 
part of the job without you having 
to wet-nurse him along. If he cannot 
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or does not, then either he is not 
doing his job or you must re-examine 
to see if the explanations which you 
gave him were correct and adequate. 

Again, it is expected of a drafts- 
man that he do his work with a 
minimum of wasted time and a maxi- 
mum of exactitude and clarity. Every 
drawing he prepares should show the 
form and intent and scope of the part 
or assembly. Unless this is the case, 
you can expect your phone to be ring- 
ing and the line foreman and purchas- 
ing agent to be camped at your desk. 
There should be no room for guess- 
work as to why this view looks the 
way it does and whether this figure 
is a “three” or a “five” or what the 
length of this widgit is. You should 
expect a draftsman, when he is in 
doubt, to call upon you; for if he is 
in doubt then you may be certain that 
the same doubt will exist all along 
the line. 

You should expect a draftsman to 
point out errors or oversights which 
he finds in your work. I don’t mean 
that he is to be vindictive in this, 
but rather that I am sure you would 
like it best to have these errors 
pointed out while they are easily 
correctable. Perhaps you look on the 
draftsman as a drag or a wet blanket 
but better he than a foreman or an 
inspector. This way your embarrass- 
ments are known to the fewest num- 
ber of people. 

All the things I have mentioned, 
I am sure we try to do. The fact 
is that trying is not always enough. 
We often fall far short of the stand- 
ards I have set. We forget a dimen- 
sion now and then and I have at least _ 
a bushel of missing arrowheads | 
stashed away that somehow got left 
off. Occasionally we forget a section . 
or revolve a view in the wrong direc- | 
tion. I know, too, that every time a 
modelmaker starts to assemble one 
of my projects, I keep wondering 
where he is going to find an inter- 
ference which I have overlooked. I 
know, too, of the many fine resolu- 
tions I have made to do better and 
not be trapped in the same mistake 
twice and, I know of how quickly I 
have forgotten my fine resolutions. 
Perhaps, this is why we are provided | 
with lots of erasers. 


Wuat To ExpEcT OF ENGINEERS 
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INGE THEN, this is i where thal 
street gets to be a two-way 


JUNE, 1960 


horofare. The draftsman expects 
something of you; too, and I will try 
ny best to enumerate as clearly as 
[ can what it is that we expect. 

The most important thing you can 
Jo for us is to give us information 
and lots of it. Our designs can be 
no better than the information we 
have about what we are doing. If you 
have forgotten to tell us something 
that you want or expect then we most 
likely will leave it out. 

It has long been my opinion that 
a draftsman should be included while 
an idea is in the planning stage. I 
know that some people may think 
he -is not really necessary until the 
idea has been thrashed out and jelled, 
but I still feel that the thinking which 
you have gone through would be of 
inestimable value to him. 

So often the things which he con- 
siders important are never mentioned 
to him because you do not realize 
their worth to him. It is just possible 
that he too might make a contribution 
to the idea while it is germinating. If 
he can get his information firsthand 
rather than having to get it from a 
second source or several 
sources, he will, in the long run, save 
many times the few hours he may 
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have been away from his board lis- 
tening in on conference. 

Do not hesitate to throw in as much 
background as you possibly can. If 
you feel that he is not grasping what 
you are saying, then make another 
stab at it from another tack. Maybe, 
you might be wise to conduct your 
own little course in electricity, or 
chemistry, or mechanics. The review 
will not hurt the draftsman any and 
it might open up a new pattern of 
thought for you. 

A bit of a statement on your part 
as to what the potentials and hopes of 
your project are might be the spark 
that kindles_ the 
thusiasm for your job and lifts it in 
his from the humdrum of 
routine into something really worth- 
while working on. Please, realize that 
a project tackled with enthusiasm has 


draftsman’s en- 


opinion 


forty-leven times the chance for suc- 
cess as one approached with an “Oh 
what good is it?” attitude. 

The time element is a large fac- 
tor in a draftsman’s life. I suspect 
we wonder as much about the way 
in which deadlines are set as we 
wonder about anything else. It would 
not surprise me a bit to have someone 
come out of the hat with a slip saying 


instead of a 
deadline date. I know that you are too 
often left without a voice in the mat- 
ter of when a job must go into the 
model room or when it must be com- 
pleted for cost estimating, but when 
you have a voice, exercise it ‘and be as 


seven-and-one-eighth 


generous with time as is possible. 

An extra day or two may be the 
difference between a good design or 
mediocrity. I shall get paid for forty 
hours per week whether I am work- 
inaVez {OK W[DJo) ON re “NES |e AC, Sto, A 
job “X” belongs to you, then it is to 
your interest to see that it gets it’s full 
share of drafting time. You must think 
that we spend an unseemly lot of 
time on details and minutia, but if 
we do not then nobody will, and 
eventually it gets back to us anyhow. 


ATTENTION TO PROJECT 


F I have heard it said once, I have 
| heard it said at least a hundred 
times—“When you want an engineer 
he cannot be found and when you 
do not want him he is hanging over 
your shoulder.” It probably only 
seems that way, but it does point up 
the fact that occasionally we need 

(Continued on page 36) 
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Just a few of the many 
styles of interchangeable, 
surgically-sharp blades for 


x-acTto 


precision 


\. SPECIAL OFFER! 
If you haven't tried an 
X-acto, send $1 for knif 
handle and sampl 

blade assortment. 


HANDICRAFT TOOLS, INC. 
a division of X-ACTO, INC. 


® 48-99 Van Dam St., L. I. C. 1, N. Y. 


Small, fine general cut- 
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Fine angle cutting; deep 
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NEW PROJECTOR-PRINTER can_ reproduce engineering 


rawings up to 34 by 48 inches from miniature negatives. 


Projector-Printer 


lectrostatic system makes prints up to 


34 by 48 inches in 40 seconds 


HE PRINT SIZE BARRIER Of 24 inches—the limit 

for previous electrostatic equipment—has been 

broken by an electrophotographic machine devel- 
ped by Keuffel & Esser Co., Hoboken, N. J. 
~ This new Kecofax Projector-Printer operating on the 
lectrostatic principle, uses paper coated with a semi- 
onductor. The paper is electrostatically charged by means 
f a corona-bar (charging wand) which travels back 
nd forth across the paper. The charge is dissipated in 
xposed areas, and the latent electrostatic image is formed 
shen the paper is exposed to light passed through the 
egative. The paper then enters a toning chamber where 
he toners are attracted to the image areas. Finally, con- 
‘olled heat is applied, and the image is fused onto the 
aper. The finished print is delivered at the front of the 
yachine where it is automatically cut off the master roll. 

All of this is accomplished almost automatically. Film 
; loaded manually onto a holder, the exposure time is 
st, and a push of the button does the rest. It takes 40 
sconds to produce a finished print. A pre-set regulator 
ermits the equipment to make up to 19 prints automati- 
ully from a single negative. 

The equipment will handle 35mm, 70mm, and 105mm 
egatives, producing sharp, black-line positives on a white 
ackground. Projection size is varied by moving the pro- 
ctor head on an overhead track to print any dimension 
mging from 8% by 11 inches up to 34 by 48 inches. The 
se of a high intensity point source light, requiring short- 
- exposure of the sensitized paper, is said to be a major 
ctor in both the high-speed printing cycle, and the sharp- 
ass of the black-line print. 

The K&E Kecofax Projector-Printer is 5 feet wide, 14 
et long, and 7% feet high. It operates on an alternating 
rent of 115 volts and 50 amps. No venting is required. _ 
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Just as soon as you pick up a DAMAS- 
CUS drawing pencil, you feel the differ- 
ence. The three flat sides of its exclusive 
TRY-REX shape rest naturally, easily 
in your fingers. You'll find that you can 
use one all day long without finger 
fatigue. And you'll quickly discover 
new, positive, non-slip control. There’s 
true blackness in every degree for max- 
imum visibility and clear reproduction. 
DAMASCUS lead is always smooth, 
strong, and holds a long-lasting point. 
Try one yourself and you'll agree. 
In all art and engineering degrees. 


Write for descriptive literature 
and name of your distributor — 


Dept. GS-6 


PENCIL COMPANY, Inc. 
Springfield, N. J. 
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Perspective 

(Continued from page 8) 
sive and adequate treatment of graph- 
ic representation. 

Men like Anthony, the Reid Broth- 
ers, Jamison, Fellows, and French, 
published books on drawing which 
explored the field as never before, and 
which adequately covered the subject 
in all its phases. Along with this de- 
velopment in drawing _ literature, 
books other than texts on “mechani- 
cal drawing” appeared, and the litera- 
ture of graphics began to make its 
appearance in books covering the 
fields of structural, architectural, topo- 
graphic, machine drawing, and later 
an even newer branch covering the 
subject of the technique of presenting 
statistical and technical data in graph- 
ical form. 

For a number of years, both teachers 
and practitioners had been feeling 
mild dissatisfaction with the inherited 
and misleading name mechanical 
drawing, and with the more evident 
divisions of graphics into specialized 
branches it was inevitable that new 
names should appear. Professor An- 
thony’s designation of graphics and 
Professor French’s name of engineer- 
ing drawing were both attempts—and 
successful attempts—to establish a 
fact known but never properly pre- 
sented: that drawing of whatever 
kind, is a graphic language, and to 
each of these pioneer leaders the pro- 
fession owes a great acknowledge- 
ment. 

No sooner had the idea of a graph- 
ic language been established, than 
dissatisfaction and disapproval of the 
lack of standards, the absence of uni- 
formity, and the freedom with which 
ideas were conventionalized began to 
be published, and at once received 
endorsement. Like the weather, a 
great deal was said about it, and 
nothing at all was done, until under 
the impetus of the simplified practice 
movement, the American Standards 
Association, with the Society for the 
Promotion of Engineering Education 
and the American Society of Mechani- 
cal Engineers as sponsors, organized 
a committee to establish standards 
for drafting and to bring such stand- 
ards into agreement. This committee 
has been at work now since 1926, and 
its continuing recommendations for 
uniformity will, in the end, make 
drawing what it should be—a truly 
graphic language. 
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Dry Process Whiteprinter 


Automatic printing of drawings up 
to 42 inches (with oversize printing 
and developing to 45-inch width), at 
a 60 foot-per-minute rate, may be ac- 
complished with the Lancer Special 
Dry Process Whiteprinter. Produced 
by Copymation, Inc., Chicago 45, IIl. 
(formerly Peck & Harvey Mfg. Co.), 
the machine has a 4,000-watt, jack- 
eted quartz lamp, providing 80 watts- 
per-inch of light. Designed for oper- 
ating efficiency, the machine has a 
one-step feed; printing, copy separa- 
tion, dry development, print delivery 
and print stacking are accomplished 
automatically. A self-priming pump 
automatically refills machine devel- 
oper from poly jug or remote jug. All 
interior parts of the machine can be 
reached easily for cleaning and rou- 
tine check up. 


Scope-Light Table 


An all-purpose scope, said to pro- 
vide the proper surface and light for 
drawing, lettering, ruling and writing 
on stencils, spirit and gelatin masters 
and paper offset plates, has been in- 
troduced by The Heyer Corp., 1850 
S. Kostner Ave., Chicago, Ill. It can 
also be used as a light table for re- 
touching negatives, etc. Called Super- 
scope, the portable unit has a 10 by 
18% -inch ceramic - coated diffusing 
glass. An adjustable light can be 
placed—and locked-in any position 
over or under the glass surface. Clear 
plastics sliding, locking T-square, and 
spring steel clamps hold stencil or 
other master copy in place. 


Products 


Co-ordinate Reference 


Drafting computer said to insure: 
the accurate layout of bolt hole: 
patterns, electrical connector pin lo-- 
cations, and other drafting jobs re-- 
quiring circular point patterns, is: 
offered by Patterson-Harrison Instru-- 
ments, P.O. Box 784, Everman, Texas. . 
It provides a reference for angular: 
measurements, chord lengths, hole: 
patterns, tangents, polygons, etc. Two) 
simple steps determine the X and Y’ 
dimensions of 3 to 50 equidistant? 
points on a circular. Called the Co-- 
ordinate Computer Aid, the device: 
is said to cut both drafting time and! 
error. 


Protractor-T-Square 


A device used in the same manner’ 
‘as any ordinary double-headed square, . 
but possessing protractors on the two; 
heads, is manufactured by The O. A.. 
Olson Mfg. Co., 712 Tenth St., Ames,, 
Iowa. This protractor may be used to) 
measure angles as well as to construct! 
them. A simple swivel joint with lock-- 
ing device is provided. . 


Microfilm Processing Solution 


One - step processing solution for 
microfilm negatives of all types, and! 
a complete family of chemicals and! 
accessories to go with it, has beent 
announced by Cormac Chemicall 
Corp., 80 Fifth Ave., New York 11, 
N. Y. Called UNIBATH CC-7, th 
one-step solution is said to provid 
a super fine-grain processing of micro: 
film within 4 minutes, with washin 
time to archival quality reduced t 

% minutes, 


(For additional information regarding the new products described here, 
contact the manufacturer directly. Complete addresses are included.) ; 
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Metal Filing Cabinets and Furniture 
are the subject of a condensed catalog 
(AD-2475-59) offered by Art-Metal 
Construction Co., Jamestown, N. Y. 
Planfiles for vertical filing of engi- 
neering drawings, maps and_blue- 
prints, as well as office “modulars” 
(which fit together in flexible combi- 
nations) are described and illustrated. 
A wide office desks, 
chairs, library bookshelf units, and 
other filing cabinets are also included. 


variation of 


Drafting Machines for Horizontal 
Boards, a folder (No. 5955), will in- 
terest users of fixed drafting tables. 
Both standard and universal protrac- 
tor heads are described. This folder 
may be obtained from Isis Incorpo- 
rated, Box 1062, York, Penna., dis- 
tributors in the U. S. for equipment 
manufactured by Schmidt & Haensch, 
Precision Mechanics and Optics, West 


Germany. 


Tracing Vellums, a 5” by 8” notebook 
of nine vellum sample sheets, together 
with their catalog designations, in roll, 
sheet, or pad sizes, may be requested 
from Frederick Post Co., 3650 North 
Avondale Ave., Chicago 18, IIl. 


Swing-Arm Lamps Brochure, contain- 
ing detailed information on fluores- 
cent, counter-balanced lamps for 
drafting tables and desks, may be re- 
quested from Swing-O-Lite, 13 Moo- 
nachie Road, Hackensack, N. J. 


Drafting Training Film, The Concept 
and Principles of Functional Draft- 
ing, a 16mm, 20-minute sound mo- 
tion picture that graphically portrays 
the time-saving techniques of func- 
tional drafting, may be obtained on 
either a rental or a purchase basis, 
from Industrial Education Film Libra- 
ry, 3 Palmer Square, Princeton, N. J. 
At the request of leading organiza- 
tions, Industrial Education Institute 
made studies to determine what in- 
formation is needed to indoctrinate 
the new man as well as the experi- 
enced draftsman and designer in the 
principles of functional drafting; the 
film, reviewed for accuracy and cor- 
rectness by technical authorities, is the 
result. 
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INC ew Literature 


Technical Information Systems, Re- 
port No. 2, Nonconventional Techni- 
cal Information Systems in Current 
Use, (NSF-59-49), has been prepared 
by the Office of Science Information 
National Founda- 


tion. Each report consists of descrip- 


Service, Science 
tions of technical information systems 
currently in operation which embody 
new principles for the organization 
of subject matter, or employ automatic 
equipment for storage and search. The 
Report is for sale by the Superinten- 
dent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 
at a cost of 30 cents. 


Printed Circuit Reference Chart, in- 
cluding all of the pre-cut shapes and 
sizes of pressure sensitive drafting aids 
required to make paste-up printed 
circuits drawings, conforming to mili- 
tary specifications (plus some non- 
military configurations) will be mailed 
free to any draftsman requesting a 
copy from BY-BUK Co., 4314 W. Pico 
Blvd., Los Angeles 19, Calif. 


Camera-Projector Bulletin titled Big 
News In Miniaturization, No. 11-59 
(50729), is offered by Keuffel & 
Esser Co., Third & Adams Streets, 
Hoboken, N. J. The bulletin high- 
lights K&E’s new Micro-Master 105/ 
35mm Camera-Projector which will 
handle both 35mm and 105mm film. 


Portable Drafting Equipment Bulle- 
tin, describing the Ames Draft-Pak, 
is offered by The O. A. Olson Mfg. 
Co., 712 Tenth St., Ames, Iowa. The 
self-contained unit will interest stu- 
dents and others who do work in the 
field or at home. It includes board, 
parallel blade and storage compart- 
ment. 


Lighting Brochure (No. 328-955), 
Presenting Better Seeing Systems For 
Better Office Work by W. S. Fisher, 
also contains lighting information re- 
lating to drafting departments. The 
24-page, illustrated brochure may be 
requested from General Electric Co., 
Lamp Division, Nela Park, Cleveland 
12, Ohio. 


(Copies of the literature reviewed can be obtained directly from 
the manufacturer or publisher. Complete addresses are included.) 


Drafting Machine 
and Table 


e New, compact column construction 
for standing or sitting. 


@ Height adjustment easily controlled by 
pedal brake. 


© Perfectly balanced; effortless, in- 
finitely variable adjustments. 


Send for illustrated literature. 


UNITECH CORPORATION 50 Colfax Ave., Clifton, N. J. 


A complete line for draftsmen 
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(Continued from page 31) 
help that only you can give us. I 
know that I hate to be running you 
down and pestering you a dozen 
times a day but I do not know how 
to avoid it. 

It seems to me, too, that if a job 
of yours is on the board it might be 
nice to check in and say “hello” to 
the draftsman once or twice during 
the day. Who knows, maybe he will 
even buy you a cup of coffee? 

Then there is the matter of criti- 
cism. We welcome it especially in 
the earlier design stages when things 
have not progressed to a point where 
it becomes difficult to make a change. 
I know that it is always easier to 
second-gvess than it is to conceive 
for the first-time, but if the second- 
guessing can be done while the de- 
sign is progressing rather than after 
it is finished, the results are liable to 
be better and pleasanter. It could 
even be wise to consult with tooling 
or purchasing more than has been 
done in the past. 


Joint RESPONSIBILITIES 


LL THAT I have said thus far can 
be pretty much accepted at 


Between the Lines 


face value. However, there are some 
areas which are not so black and 
white or so clearly seen. What I am 
referring to is that once in a while 
the draftsman finds that something is 
not working out the way it should or 
in the manner that he expected. 

Just when does one decide that 
things have gone far enough in that 
direction and that a re-appraisal is 
necessary? Or maybe, even that the 
job should be stopped or dropped in 
favor of something better? To whom 
does this responsibility belong? Is 
there the possibility, also, that the 
old proverb about “too many cooks” 
applies to drafting as well as to the 
making of a fine broth? Any or all of 
these questions might apply to any 
particular design and the answer 
might be different with each particu- 
lar case. 

Just briefly, I would like to touch 
on the idea of a design follow-up. 
How often after some new design 
goes into production do you appraise 
the designer of the problems that 
the line is experiencing or how well 
things are working out? And when 
you make a radical change after pro- 
duction begins, do you think to tell 
the original designer of what you are 


doing and why? He is interested, you 
know. The time and effort he has put 
into something cannot be shrugged 
off too lightly. Once in a while, too, 
it seems to me that a guided tour of 
the line with explanations of what is 
going on and why, would help the 
draftsman in future designs. 


A FirnaL Worp 


Y USE or mis-use of the English 
language may have left you 

in the dark about some of the points 
that I was trying to make but I think 
I can do a good job of summing up 
in one sentence. It goes like this. An 
understanding of what goes on “be- 
tween the lines” and a realization that 
the draftsman is the engineer’s link 
between idea and reality will go a 
long long way in using the draftsman 
and his abilities to the best advantage. 
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Frecision-" Matched Snstruments 


Koh-!-Noor offers draftsmen an important new dimension 
in a comprehensive line of instruments and accessories 
meticulously matched to provide new high levels of 
professional performance, efficiency and convenience. 


MODEL NO. 3060: The reg- 
ular Koh - | - Noor Rapido- 
graph “Technical” Fountain 
Pen with self-contained 
automatic filling system, 
and pocket clip is a standard 
drafting room tool. 


NOW...TWO KOH-I-NOOR 


RAPIDOGRAPH 


TECHNICAL FOUNTAIN PENS 


In 7 “‘color-coded’”’ precision line widths: 
00, 0, 1, 2, 214, 3, 4. Uses India (or regular) 


MODEL NO. 3065: Anew model with 7 inter- ¥ 
changeable drawing point sections, each color- é; 
coded to indicate a different line width. Best 


buy for the professional who requires frequent change of line : : ; : nee 
widths. Each drawing point section complete with airtight tee deh tee Doce Olay ane 
refillable ink cartridge. Interchange is accomplished quickly, WILT ea) tachity: 

cleanly. Comes in handy desk top container. (Write for catalog.) 


KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


Automatically feeds lead to holder without need 
to touch lead. Transparent container permits 
constant inventory check on lead supply. 
In 17 degrees. Widest choice 
of containers with 2, 6, 
and 12 leads. 


KOH-I-NOOR 
ADAPTO-CLUTCH LEAD HOLDERS 
Widest choice of holders, all metal, per- 
fectly balanced, with non-slip, turn-proof, 
replaceable clutch; knurled finger grip. 
- With or without pocket clip, lead degree 
SGA A Z indicator, Color-Coded. 
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KOH-I-NOOR PENCIL CO., Inc. 


BLOOMSBURY 16, NEW JERSEY 


drafting and printmaking 


NEWS 


Low Cost Insurance Program |NEW PRINTED-ELEMENT DRAFTING 


Protects Original Drawings 
From Loss or Damage 


Have you ever thought what would 
happen if your company’s original draw- 
ings were lost or damaged? How much 
trouble and expense would be involved to 
replace them? Many companies are adopt- 
ing a simple “‘insurance”’ program to meet 
just such a problem... a program which 
requires neither expensive new equipment 
or radical adjustments of established pro- 
cedures. The program consists of two 
parts. First, recognizing the cost of any 
drafting medium is always an infinitesi- 
mal part of the investment in a finished 
drawing, the companies standardize on 
the drafting medium which affords their 
original drawings maximum life. Second, 
they institute the policy that original draw- 
ings must be used only as masters, that 
all printmaking must be done from dupli- 
cate originals of the masters. 

The perfect answers to both these needs 
are Dietzgen polyester drafting film for 
all original drawings, and Dietzgen diazo- 
sensitized polyester film for duplicate orig- 
inals! Dietzgen’s polyester film is so tough 
it cannot be torn. Its crystal-clear trans- 
parency is permanent...never fogs or 
yellows. It’s dimensionally stable; insen- 
sitive to temperature, humidity, acids or 
alkalines. The drawing surface of Dietz- 
gen’s polyester drafting film is unexcelled 
... accepts pencil or ink perfectly; era- 
sures are smudge-proof and ghost-free. In- 
expensive duplicate originals are quickly 
produced in any desired quantity by contact 
printing the original drawing on Dietzgen’s 
diazo-sensitized polyester film. The images 
developed are exact duplicates of the orig- 
inal... uniform and permanent to pro- 
vide the finest reproducibles attainable. 


Drafting-Printmaking Booklet 


reports new techniques for solving 
engineering and production problems 


This new 36 page booklet describes a 
wide variety of engineering and produc- 
tion problems that have been solved with 
advance techniques in drafting and print- 
making pioneered by Dietzgen. The con- 
cise, problem-solution approach suggests 
ways in which you may improve the effi- 


TECHNIQUE CUTS DESIGN COSTS 66% 


Printed-element drafting ends tedious redrawing of repeated 
elements ... produces accurate reproducibles in record time. 


The regional engineering office for a 
large oil company employed 15 draftsmen 
to prepare construction plans for new fill- 
ing stations. Investigation of their drafting 
procedures revealed the majority of 
“‘board-time’”” was consumed redrawing, 
in varied combinations, the basic elements 
such as pump islands, hoists, and rest 
rooms, used in each station. Redrawing 
of the repeated station elements was tedi- 
ous work and wasted valuable man-hours. 
Dietzgen solved this problem by recom- 
mending a new printed-element drafting 
technique utilizing Dietzgen’s diazo- 
sensitized, adhesive-backed polyester 


ciency within your engineering depart- 
ment or eliminate production bottlenecks. 
Write today on your company letterhead 
for the Mechanics of Modern Miracles. 
Ask for Publication SPD2- F123. 

~ Eugene Dietzgen Co., Chicago 14, Illinois 


drafting film. Duplicate originals of all re- 
peated station elements are now printed 
on the Dietzgen film medium. The drafts- 
man simply selects the proper elements for 
each station, mounts them on a sheet of 
Dietzgen polyester drafting film, and the 
plan is 75°% complete without drawing a. 
line! The finished drawing is a high- 
transparency reproducible, ready to pro- 
duce any number of prints. 

Today, five draftsmen handle the entire 
work load. The cost of station design has 
not only been slashed 66%, but the other 
ten draftsmen have brought the depart- 
ment’s backlog down to a desirable level. 
Service to other departments has been 
greatly improved too; and rush jobs are 
handled on a basis never before possible. 

Printed circuits and plant layouts are 
other. design activities where Dietzgen’s 
printed-element drafting has been used with 
amazing cost-cutting, time-saving success. 


